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Live 3D Echocardiography to Guide Closure of
Residual ASD
Tiina Ojala, MD, PHD, Eric Rosenthal, MD, Kelly Nugent, BSC, Shakeel Qureshi, MD,
ohn Simpson, MD
PERCUTANEOUS CLOSURE HAS BECOME THE TREATMENT OF CHOICE
FOR MOST SECUNDUM ATRIAL SEPTAL DEFECTS (ASD ) . Transesophageal or
XTYUGHN intracardiac 2-dimensional echocardiography are well-established guidance techniques for
initial septal device placement. Small residual defects often close spontaneously, but in a small minority
of patients a defect persists. Closure of residual ASDs following placement of a septal occluder device
can be technically challenging. Three-dimensional (3D) echocardiography produces en-face images of
the atrial septum that cannot be obtained using cross-sectional techniques (Online Video 1) (1).
3D echocardiography has advantages over 2-dimensional echocardiography in the assessment of the
mechanisms responsible for residual shunts as well as the shape of any residual defect, which is critical
to allow complete closure. It allows imaging of the delivery system(s) during additional device
placement. The 3D approach to planning and guidance of septal occlusion using 3D echo is illustrated
in Online Video 2. A crescentic shaped residual ASD is illustrated from the right atrial aspect in Figure 1 (Online
ideo 3). Delivery catheters and occlusion devices are visualized from the left atrial aspect (Fig. 2, Online
ideos 4, 5, 6, and 7) and the localization of a residual leak following placement of multiple devices is
acilitated by the use of saline contrast echocardiography (Fig. 3, Online Video 8). More than 2 devices
ay be necessary to close the ASD and 3D echocardiography assists in determining delivery system
osition and conﬁguration of multiple devices to each other (Fig. 4, Online Videos 9 and 10).
Figure 1. Case 1: Residual Defect and Guiding Catheter
for the Second Device
3-Dimensional (3D) echocardiographic views en face to the
atrial septum can be produced by the cropping of 3D
volumetric datasets (Online Videos 1 and 2). This image
shows a crescent-shaped residual defect posterior to the
initial device viewed from the right atrium (Online Video 3).
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524Figure 2. View of Residual Atrial Septal Defect and Additional Septal Occluder From the Left Atrial Aspect
Catheter and second device across the septum viewed from the left atrial side (A) (Online Video 4). Device approximating the septum (B) (Online Video 5).
Septum grasped by the second device (C) (Online Video 6). Second device in position (D) (Online Video 7).Figure 3. Case 2: Bubble Study for Checking Residuals
Bubble study shows a small residual defect inferior to the ﬁrst device. A second
device is seen adjacent to the initial device and a further catheter is crossing the
residual defect (Online Video 8).
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Figure 4. Case 3: Third Device Guidance
Catheter delivery system for third device crossing the septum visualized from the left atrial side (A) (Online Video 9). Third device in place. As shown here the
septum is not a ﬂat surface and therefore, the devices are in different planes (B) (Online Video 10).R E F E R E N C E
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For supplementary videos, please see the on-
line version of this article.
